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Setup
•Same as John’s setup
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Motivation
•Gluon radiation proportional to color factor 
•CF: strength of gluon coupling to quarks 
•CA: strength of gluon coupling

•Jet shapes are sensitive to whether they are originating from  
   quark or gluon -> allow separation of quark and gluon jets!

•Gluon jet, compared to light-quark jet, 
•has higher multiplicity 
•fragments softer 
•is less collimated
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Discrimination variables
•Multiplicity 
•Number of jet constituent  
  (em and hcal towers in tower jets)

•Fragmentation

# of towers in a jet
0 20 40 60 80 100 1200

0.01

0.02

0.03

0.04

0.05

Light quark

Gluon

AL_RSCALE_OUTPUT
Tower jet

(i : jet constituents)

D
T

p
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 10

0.02

0.04

0.06

0.08

0.1

0.12

Light quark

Gluon

AL_RSCALE_OUTPUT
Tower jet



Songkyo LeeOctober 4th 2017

# of primary particles in a jet
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ROC curves
•e.g.) If we set WP as Multiplicity < 14 
•75% of quark jets are accepted 
•66% of gluon jets are rejected

WP

75%

66%

•Better performance with tower jets 
   compared to track jets



Songkyo LeeOctober 4th 2017 6

Tower jets performance

•No big differences between different IHCAL configurations
Quark jet efficiency
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Summary
•Separation between quark and gluon jets are feasible! 
•No big differences between different IHCAL configurations 
•More detailed study will be done later (e.g., with more statistics, 
building discriminator, etc) 

•For the current descoping decision, this is enough to confirm that 
the change in IHCAL configuration would not tremendously affect the 

quark vs. gluon jet study
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Backup
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Correlations b/w multiplicity var.
•e.g.) SS310_RSCALE_OUTPUT
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Multiplicity
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pTD
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Tower jet: multiplicity
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•No big differences between different IHCAL configurations
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Tower jet: pTD
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•No big differences between different IHCAL configurations
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Quark jet efficiency
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Multiplicity vs. pTD
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•Multiplicity slightly better,  
   but no big difference


